Abstract. The capture of carbon by aquatic ecosystems and its sequestration in 11 sediments has been studied as a potential method for mitigating the adverse effects of 12 climate change. However, the evaluation of in situ atmospheric CO2 fluxes is 
of a frequently used method. We then discuss the differences between the conventional 143 BF and EC fluxes with respect to atmospheric and environmental characteristics. 
Calculation of fluxes using the conventional PP procedure (PP1)

175
The air-water CO2 flux (F) was calculated every 30-min using the following equation: cm) (Schuepp et al., 1990) . This footprint ranged from several hundred square 194 meters to several square kilometers on the windward side of the measurement site. 
Calculation of flux using our new PP procedure (PP2)
205
After calculating the EC flux using the conventional PP procedure (PP1) described in 206 Sect. 2.2, we recalculated the EC flux using our new procedure (PP2; Fig. 2 ). The PP2 207 procedure is mainly based on filtering and excluding erroneous data rather than on the
208
PKT method of data correction. The PP2 procedure is also focused on aquatic 209 environments in which the spatial and temporal variations in atmospheric CO2 are large. The RSSI is one of the data concurrently obtained from the CO2 sensor of the EC 214 measurement instrumentation and indicates the available signal strength of the sensor.
215
This parameter has been used for evaluating measurement validation of objective gases 216 such as methane. In this study, we used the RSSI to filter the CO2 data because both respectively. The parameter ɤ is the time constant of the exponential moving average,
247
which was determined to be 150 s in a previous study (McMillan, 1988) , and f is the 248 sampling frequency (10 Hz). HP filtering was applied to all of the measured data (i.e.,
249
3D wind velocity, air temperature, CO2 and water vapor concentrations, and 250 atmospheric pressure). The parameter S is the dissolution coefficient of CO2, which was estimated from the 276 water temperature and salinity (Weiss, 1974) . The parameters fCO2water and fCO2air are Table S1 ). The water fCO2 was determined from the 286 total alkalinity and the dissolved inorganic carbon content of the water sample using a 
PP2 data
308
The EC CO2 flux data subjected to PP2 (RSSI, nSD, and HP filtering) are shown in 
314
The nSD threshold was calculate using the averages of the CO2 and water vapor 
BF data
337
The measured BF fluxes showed spatial and seasonal variations (see Table S1 ). The The EC data that were much different from the BF results were excluded by the PP2 368 (Fig. 9) . The remaining EC fluxes in May and September seemed to agree well with the 369 BF fluxes. We believe that one of the reasons that the results were comparable was the This similarity indicates that the effect of currents in the B04 and the effect of early-375 breaking waves in the M14 were overestimated at our measurement site. when ΔT was large (Fig. 11b) . For example, a large negative EC flux that was more than 427 10 times the maximum negative BF flux was observed when the ΔT was negative and 428 large in magnitude. This phenomenon frequently occurs when a cold air mass overlies a 429 warm air mass (Fig. 11a) . The opposite phenomenon is observed when a warm air mass 430 overlies a cold air mass (Fig. 11b) . The positive temperature gradient did not result in a 
